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(57) ABSTRACT

Disclosed 1s a method of grinding semiconductor articles
comprising the steps of: dicing a semiconductor wafer
having bumps formed on one surface into individual chips or
pellets; putting the pellets on a printed-wiring board with
their flat, bump-less surfaces up; bonding the bumps of the
pellets to the electrodes of the printed-wiring board; and
orinding the flat, bump-less surfaces of the pellets simulta-
neously so that they may have a predetermined reduced
thickness. The grinding post bonding has the advantageous
ciiect of preventing pellets from being broken or fractured.

2 Claims, 5 Drawing Sheets
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METHOD OF GRINDING SEMICONDUCTOR
ARTICLES

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present mvention relates to a method of grinding a
semiconductor wafer having bumps formed on one surface,
particularly grinding the bump-free surface of the semicon-
ductor wafer so that the wafer may be reduced to a prede-
termined thickness.

2. Related Arts

Referring to FIG. 8, a plurality of chips or pellets each
having an integrated circuit pattern formed thereon can be
provided by cutting a semiconductor water W along cross-
wise streets S to separate 1t into small squares. Prior to dicing,
the rear surface of the semiconductor wafer 1s ground a
predetermined thickness to reduce 1ts heat storage capacity.
Also, this meets the downsizing requirement.

Referring to FIG. 9, the front surface 61 of the semicon-
ductor water W 1s laid and sucked onto the chuck table 62
of a grinder, and a rotary whetstone 63 1s applied to the rear
surface 60 of the semiconductor wafer W under a predeter-
mined pressure.

The grinding can be equally effected no matter which type
of semiconductor pellets may be, pellets to be packaged for
surface-mounting such as chip size packages (CSPs) or ball
orid arrays (BGAs) or bare chips to be mounted on printed-
wiring boards.

Such pellets P, however, have bumps formed thereon for
making required connections to selected electrodes 1n
printed-wiring boards. The semiconductor wafer W 1s
oround while being laid on the chuck table 62 with its rear,
bump-iree surface up. As the semiconductor wafer W 1s
pushed against the chuck table 62, 1t 1s liable to be broken
by the stress, which will be caused by the bumps as a counter
force to the push given to the semiconductor wafer W by the
rotary whetstone 63.

In an attempt to prevent the semiconductor wafer from
being broken an adhesive tape 64 1s applied to the front
surface of the semiconductor wafer W, thereby allowing the
bumps to be buried 1n the thickness of adhesive layer, as
seen from FIG. 10. The adverse effect, however, cannot be
reduced completely with recourse to this remedy, and what
1s worse 1s that: adhesive agent 1s apt to remain more or less
on the semiconductor wafer W after removal of the tape 64
from the semiconductor wafer, thus lowering the quality of
pellets significantly.

After bonding the bumps of a pellet to selected electrodes
of a printed-wiring board the space between the printed
board and the pellet 1s usually filled with resin, thereby
solidifying the pellet-and-printed board combination. To
assure that a good electric connection be established
between each bump and the counter electrode 1t 1s necessary
that the bump 1s 0.09 mm tall, but to reduce substantially the
possibility of the semiconductor wafer being broken 1t 1s
necessary that the bump 1s 0.05 or less tall. Disadvanta-
geously this necessity 1s a cause for mcomplete bonding
between bumps and electrodes, leading to disconnection
between the printed circuit and pellets.

SUMMARY OF THE INVENTION

One object of the present invention i1s to provide a
method. of grinding semiconductor articles without causing
any breakage on the semiconductor wafer or contamination
with adhesive agent 1n spite of using bumps tall enough to
assure good bonding between, bumps and electrodes.
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2

To attain this object a method of grinding semiconductor
articles according to the present invention comprises the
steps, of: dicing a semiconductor wafer having bumps
formed on one surface to separate individual pellets; putting
the pellets on a, printed-wiring board with their flat, bump-
less surface up; bonding each pellet to a selected area of the
printed-wiring board via 1ts bumps, thus providing a pellet-
and-board combination; and holding fixedly the pellet-and-
board combination on the chuck table of a grinder to grind
the flat, bump-less surfaces of the pellets until they have a
predetermined reduced thickness.

The printed-wiring board may be a board whose surface
1s alloted for mounting electronic parts and devices.

After the pellets are bonded to the printed-wiring board,
their flat, bump-less surfaces are subjected to grinding, and
therefore, the force applied to each pellet by the rotary
whetstone 1s distributed over the whole surface of the
printed-wiring board, thus preventing any breakage of pellet
which, otherwise, would be caused by allowing the force to
be localized to the bumps of the pellet. No source for
contamination such as adhesive agent exists, and the height
of bumps need not be reduced to prevent the semiconductor
waler from being broken.

All pellets of the semiconductor wafer can be ground
simultaneously to one and same thickness, and therefore, 1t
1s assured that all pellets have equal thickness as required for
the final products.

The grinding of pellets follows the dicing, and therefore,
minute chippings which were produced 1n dicing can be
removed from the pellets while being ground.

Other objects and advantages of the present invention will
be understood from the following description of a semicon-
ductor article grinding method according to the present
invention, which 1s 1llustrated 1n accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWING

FIG. 1 1s a perspective view of a dicing apparatus to which
the grinding method according to the present invention can
be applied;

FIG. 2 1s a plane view of a semiconductor wafer to be
diced by the dicing apparatus of FIG. 1;

FIG. 3 1s a side view of a CSP wiring board having
semiconductor pellets bonded thereon;

FIG. 4 1s a similar side view of the CSP wiring board
whose pellet-to-board space 1s filled with resin;

FIG. § 1s a perspective view of the CSP wiring board
whose pellet-to-board space 1s filled with resin;

FIG. 6 1s a perspective view of the major grinding part of
the grinder;

FIG. 7 shows the structure of the grinder;

FIG. 8 1s a plane view of a semiconductor wafer;

FIG. 9 illustrates how the rear surface of the semicon-
ductor wafer can be ground; and

FIG. 10 1s a perspective view of a semiconductor wafer
having an adhesive tape applied on one side for protecting
its bumps.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENT

The present invention 1s described below by referring to
the case in which: semiconductor chips or pellets are bonded
to a CSP wiring board; the space between the pellets and the
board are filled with resin; and the upper surfaces of the
pellets are grounded.
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Referring to FIG. 1, a dicing apparatus 10 1s used 1n dicing,
semiconductor wafers. All semiconductor wafers W are
attached to carriers or frames F by adhesive tapes T, and the
wafer-and-frame combinations are laid on each other 1n a
cassette 11.

A selected water-and-frame combination 1s transported
from the cassette 11 to a preliminary storage area 13 by
carrier means 12, and then the water-and-frame combination
1s sucked to first transporting means 14. The first transport-
ing means 14 turns to bring the wafer-and-frame combina-
fion to a chuck table 15. When the wafer-and-frame com-
bination 1s put on the chuck table 15, 1t 1s sucked and held
firmly thereon.

Then, the chuck table 15 1s moved 1n the X-axis direction
to put the wafer-and-frame combination just below align-
ment means 16 so that the crosswise streets S may be
detected by means of the pattern matching process. Thus, a
rotary blade 17 1s put 1n alignment with a selected street S
in the Y-axis direction. Thereafter, the chuck table 15 1s
moved 1n the X-axis direction to permit the rotary blade 15

to cut the semiconductor water W along the selected street
S.

The cutting 1s repeated crosswise along the streets S to
separate the semiconductor wafer W into small squares or
pellets as seen from FIG. 2 (Dicing Step). Each pellet P has

a plurality of bumps 20 as seen from the encircled part of
FIG. 2.

The diced water-and-frame combinations are transported
by a second transporting means 18 to a washing station 19,
in which they are washed. Thereafter, they are dried by
spinning, and the dry articles are transported by the first
transporting means 14 to be laid 1n the tentative storage arca
13. Finally they are transported to the cassette 11 by the
carrier means 12.

Diced waler-and-frame combinations are taken out one
after another from the cassette 11, and pellets P are removed
from the adhesive tapes T (Picking-up step). Each pellet P is
laid on a CSP wiring board 21 with its bumps 20 put on
selected electrodes of the board 21, and the bumps 20 are
soldered to the electrodes, as seen from FIG. 3.

Ditferent from the conventional order in which the bond-
ing step follows the grinding step, the bonding 1s performed
before the bump-less surfaces of the pellets P are grounded,
and therefore, each pellet P remains to be thick enough to
resist both to the pressure which 1s applied to the pellet P in
bonding, and the stress which appears between the pellet P
and the CSP wiring board 21 due to thermal expansion.
Thus, there 1s no fear that pellets P are broken or fractured
in bonding.

When the pellets P are bonded to the CSP wiring board 21,
the space equal to the height of bumps 20 appears between
the pellets P and the CSP wiring board 21 (see FIG. 3). The
space 1s filled with resin 23 to {fix the pellets firmly to the
CSP wiring board 21, making sure of the electric conduction
between each bump and the counter electrode (see FIG. 4:
Integrating step).

After finishing the dicing and mtegrating steps i1n the
order named, CSP wiring boards 21 each having a plurality
of pellets P mounted thereon result as shown 1n FIG. 5. The
flat or bump-less surfaces of the semiconductor pellets or

semiconductor articles P can be ground by the grinder 30 as
shown 1n FIGS. 6 and 7.

Referring to FIG. 6, the grinder 30 has a turn table 32 on

its bed 31, and the turn table 32 has two chuck tables 33
thereon. Each chuck table 33 has a suction area 34 formed

therein, and a selected CSP wiring board 21 1s laid and
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4

sucked on the suction area 34 with the flat or bump-less
surface of each pellet P up. The chuck table 33 can be rotated

by a servo drive 36 and associated encoder 37 under the
control of a CPU 35, as seen from FIG. 7.

Referring to FIG. 7, an upright wall 39 stands on the rear
side of the bed 31, and the upright wall 39 has two parallel
rails 40 fixed to its front side. The upright wall 39 has a
screw rod 41 vertically extending on its rear side. The screw
rod 41 1s connected to an associated pulse motor 43, which
1s driven by a pulse motor drive 42 under the control of the
CPU 35. Amovable block 44 1s threadedly engaged with the
screw rod 41. When the pulse motor 42 1s rotated under the
control of the CPU 35, the screw rod 41 1s rotated to raise
or lower the movable block 44. The movable block 44 is
connected to a slide plate 45 on the front side of the upright
wall 39. The slide plate 45 rides on the parallel rails 40,
carrying a grinding unit 46. With this arrangement rotation
of the screw rod 41 moves the grinding unit up and down
through the agency of the movable block-and-slide plate
combination.

The wvertical position of the movable block 44 can be
determined from a linear scale 47, which 1s fixed to the rear
side of the upright wall 39. The CPU 1s responsive to the
instantaneous position of the grinding unit 46 given in terms
of the scores of the linear scale 47 for effecting precision
control on the vertical movement of the grinding unit 46.

As seen from FIGS. 6 and 7, the grinding unit 46 has a
rotary spindle 49 1n its housing 48, and the rotary spindle 49
has a grinding wheel 51 attached to its tip via an associated
mount 50. A grinding whetstone 52 appears partly from the
orinding wheel 51.

When the upper surfaces 22 of the pellets P are ground by
the grinding apparatus 30, two CSP wiring boards 21 are laid
and sucked on the suction areas 34 of the chuck tables 33
respectively.

The turn table 32 1s rotated such an angle that a selected
CSP wiring board 21 may be put just under the grinding unit
46. The grinding unit 46 1s lowered by rotating the spindle
49 to abut against the pellets P, thereby permitting their
upper surfaces to be ground one and same amount with the
whetstone 52 (Grinding Step).

All pellets P are attached to the CSP wiring board 21 by
soldering their bumps to the electrodes of the board 21 and
by filling the pellet-to-board space with resin, and therefore,
the stress which 1s caused by applying the whetstone 52 to
the upper surfaces of the pellets P will be distributed evenly
over the whole surface of the underlying board 21. Thus, no
pellets P can be broken or fractured while they are being
oround, and therefore, pellets can be ground to be thinner
than hitherto permitted. No adhesive tape 1s required for
protecting bumps, and therefore, there 1s no fear that the
quality of semiconductor products may be deteriorated due
to the remaining adhesive agent.

Advantageously it 1s unnecessary that the height of bumps
be reduced below that required, say, 0.09 to 0.10 mm high
for fear of breakage of pellets, which otherwise, would be
often caused m grinding as experienced 1n the conventional
method. Thanks to the pre-bonding and resin sealing neither
breakage of pellets nor disconnection between electrodes
and bumps can be caused.

Also, advantageously the stmultaneous grinding of pellet-
and-board combinations permits individual semiconductor
articles to have equal thickness precisely controlled, and
therefore, all semiconductor products can be evenly of
high-quality.
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The grinding post dicing permits removal from the pellets printed-wiring board to form a space between the
of minute chippings which are produced i1n the course of individual pellets and the printed-wiring board,;
dicing.

(c) after step (b), bonding each pellet to the selected area

In this particular embodiment the method according to the of the printed-wiring board via its bumps;

present invention 1s described as being applied to a CPS . . . :
wiring board having semiconductor pellets attached to its (d) after step (c), filling the space with a resin and curing

surface. It can be equally applied to a BGA wiring board or the resin whereby the pellets are firmly fixed to the
a flip chip board. printed-wiring board to provide a pellet-and-wiring

board combination as a single solid body; and

In place of bonding-and-resin filling bumps may be

bonded to counter electrodes by an 1sotropic conductor. 10 (e) after step (d), holding fixedly the pellet-and-wiring
What 1s claimed 1s: board combination on a chuck table of a grinder to
1. A method of grinding semiconductor articles compris- orind the flat, bump-less surfaces of the pellets to a
ing the steps of: predetermined reduced thickness.
(a) dicing a semiconductor wafer having bumps formed .. 2. Amethod of grinding semiconductor articles according
on one surface to separate 1ndividual pellets; to claim 1 wherein the printed-wiring board 1s a board whose
(b) after step (a), putting the individual pellets on a surface is allotted for mounting parts.

printed-wiring board with their flat, bump-less surfaces
up so that each bump abuts on a selected area of the I
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